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Kuromejina Girella leonina and Mejina Girella punctata are important commercial and recreational fish species in the coastal waters of western Japan.
1,2 Yagishita and Nakabo 1 revised the nomenclature of Kuromejina to G. leonina and reported that this species has two morphological forms. However, the population structure of these species of the genus Girella has not yet been surveyed in Japan. We applied microsatellite DNA markers for population analysis, as they are highly polymorphic in length and frequently heterozygous, which is useful to elucidate genetic diversity of the related species. 3 We isolated microsatellite DNA regions from G. leonina to design primers and these primer pairs were applied to assess the genetic diversity of both G. leonina and G. punctata.
Samples of five G. leonina collected from Tosa Bay were used for the design of the microsatellite primers. Twenty individuals of G. leonina collected near Hachijou Island on the Pacific Ocean and 20 individuals of G. punctata collected off Fukuoka prefecture facing the Japan Sea were used for measuring the genetic diversity within a species. Girella leonina was identified by pigmentation on the black opercular flap. 1 Genomic DNA was extracted from fin clips. 4 The procedure of the design of the microsatellite primers was basically followed to the method described in Takagi et al. 3 The DNA was digested with Rsa I, Hinc II and Hae III, and fragments of the sizes ranging from 500 bp to 1000 bp were selected on an agarose gel. Thus prepared partial genomic library was transfected into DH5a competent cells, and screened by colony hybridization with a (GT) 15 synthetic oligonucleotide endlabeled biotin. After hybridization, the membrane was dried and UV cross-linked. DNA on the membrane was detected using a Phototope-Star Detection Kit (New England Biolabs, Beverly, MA, USA). Plasmid DNA prepared from positive clones was sequenced using a dye terminator cycle sequencing method by an automated DNA sequencer (377 PE; Applied Biosystems, Foster City, CA, USA). Polymerase chain reaction primers of microsatellite DNA were designed using OLIGO TM primer analysis software, ver. 5.0 (Takara Ltd, Tokyo, Japan). For measuring the genetic diversity within a species, polymerase chain reaction (PCR) and electrophoresis were performed according to Takagi et al. 3 The nomenclature of loci and alleles followed those in Shaklee et al. 5 Chemiluminescence detection was performed according to Perez-Enriquez et al. 6 The reverse primer was the 5¢ end labeled with biotin. DNA on the membrane was detected using a Phototope-Star Detection Kit (New England Biolabs). The sequence ladder obtained from the M13 was used as a size marker and was prepared using a CircumVent Phototope Kit (New England Biolabs).
Eleven microsatellite loci (Gle-1* to Gle-10*) were developed from G. leonina. Primer sequence, repeat motif, annealing temperature, amplified product size and accession number of DDBJ for 11 loci are summarized in Table 1 . Gle-10* was a trinucleotide repeat, and the other loci were dinucleotide repeats. Gle-5-1* and Gle-5-2* were cloned from a single colony. The allele frequency, het-K Ohara and N Taniguchi erozygosity, number of alleles and genotypes are summarized in Tables 2 and 3 . Gle-1*, Gle-2*, Gle-5-2* Gle-8* and Gle-10* were clearly amplified for both G. leonina and G. punctata. Gle-3*, Gle-4*, Gle-5-1*, Gle-6* and Gle-7* were clearly amplified in G. leonina, and Gle-9* was clearly amplified in G. punctata. There were no monomorphic loci. In Gle-2* and Gle-8*, the common alleles for both species were not found at all. Girella leonina and G. punctata were difficult to identify in the juvenile stage using any morphological traits. 7 These loci may be useful to identify these two species. Heterozygote excess was observed in Gle-6* of G. leonina while homozygote excess was in Gle-10* of both species (P < 0.05). The degree of genetic divergence between G. leonina and G. punctata was measured by Nei's standard genetic distance, 8 using allele frequencies of Gle-1*, Gle-2*, Gle-5-2*, Gle-8* and Gle-10*. The genetic distance between G. leonina and G. punctata was 2.19, which was higher than than the values observed in genera Seriola 9 and Pagrus. 10 The Hardy-Weinberg expectations were confirmed in eight loci, Gle-1*, Gle-2*, Gle-3*, Gle-4*, Gle-5-2*, Gle-6*, Gle-7* and Gle-8* and these loci may be available for the study on the population structure of the fishes of genus Girella.
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